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(54) Title: PULSE JET FABRIC FILTER , , , 

(57)-Abstract . — — ■ > ^ — ----- - ^ — 

A gas filter (10) which includes a clean gas isection 
(13) and a dusty gas section (12) separated t»y^a porting: 
plate (14) which includes concentric rings of ports (15) 
providing gas communication between the two sections. 
The ports (15) have connected thereto respective filter 
media sleeves (16) for collecting contamination held in 
suspension in the gas being filtered. In order to clean 
the filter sleeves (16) there is provided a back flushing 
gas pulse generator (18) which is connected directly to a 
housing body (11) of the filter apparatus (10). The gas 
pulse generator (18) includes a release valve (56) in di- 
rect communication with an outlet tube (22) which leads 
to a gas pulse distributor (19) having arms (23, 24) which 
sweep across the clean gas section side (13) of the port- 
ing plate (14). The arms (23, 24) of the gas pulse distrib- 
utor (19) include nozzles (25) aligned with the respective 
ports (15) of the porting plate (14) so as to inject into the 
filter media sleeves (16) a pulse of clean gas in a reverse 
direction to the flow of the gas stream so as to blow out 
any contaminants that have been collected in the 
sleeves. 
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"PULSE JET FABRIC FILTER" 
The present invention relates to a gas filter 
apparatus of the gas pulse type and more particularly to 
such apparatus which includes improved means for 
generating pulses of backflushing gas. 

BACKGROUND ART 
Gas filter apparatus is known in which a gas stream 
to be cleaned is directed through an elongate filter bag 
from its outside to its inside and the bag is 
periodically cleaned by injecting into it, against the 
gas stream, a gas pulse which serves to very briefly 
reverse the direction of gas flow through the filter bag 
and to thereby remove from the bag particulate matter 
that had been retained on the filter medium. Australian 
Patent Specification 520,545 discloses a gas filter 
apparatus of the gas "pulse "type" having a housing body 
including a dusty gas section with an inlet thereto and 
a clean gas section with an outlet therefrom; a porting 
plate mounted in the housing body separating the dusty 
gas section from the clean gas section and having a 
plurality of concentric rings of ports in the porting 
plate which are circularly spaced thereon, each port in 
a r lng™havtng~< a~ f l iter ^medium ~s~leeve~depend ing ~~ 
therefrom; a means mounted on the body for generating 
pulses of backflushing gas from a single source and 
having an outlet therefrom, and a rotary backflushing 
gas pulse distributing means extending radially across 
and spaced a.bpve_the n concentric rings of ports in the 
porting, plate within. fch%,qleain , gas section and, having 
an inlet in fluid communication with the outlet of trie 
backflushing gas, pulse , genera^qr means, %nd ,a plurality 
of radially spaced orifices therefrom, each pf the 
orifices being spaced to" rotationally traverse over and 
successively fluid communicate with each of the ports 
in a like radially spaced concentric ring. In this 
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apparatus the backf lushing gas pulse generator means 
includes a gas reservoir which is strubtMrally quite 
separate from the housing body of the apparatus and is 
connected to the inlet of the rbtary bkc&fiushing gas 
5 pulse distributing "rfieans by ah elongate Suet . A valve 
is ' ' provided at : the junction of the dub t and the 
distributing mentis iiilet ; to periodically allow a pulse 
t>£ gas 1 to tibw'ifroln 1 this 1 reservoir, through the duct and 
into distributing miearis* "The pr^ierit Inheritors have 
10 developed ah impirbvid' fbriri of baCkf liishing gas piulse 

generatoP irieahs whidh id a district improvement over the 
£aid £ri6r* art ''and "cohtr ibiites to the improved 
K ef f iciericy^ 6f th£ "ap^atatus accbrdihg* to this invention. 

15 Ih'a broad form the preserit inventibn may be said 

to provide a gas filter 'apparatus having' a* housing body 
including a! dusty ga<s section with a main inlet thereto 
ahd'a clean gas section with a main outlet therefrom; a 
' porting plate mounted in the housing body separating the 

20 ' dusty gas section *£r(ini'the clean '^as section and having 

a plurality of radially "spaced, concentric rings of 
~ ports in thet £ortin3 ^late/ 6ach* port in a ring having a 

~^ " "~*f ilt e r me d i~a^ s lee ve "d epelTd i rtg 1 "th e ref rol ; "a g ene ra t i~ hg 
means mounted on the body f or ! gerie~rating pulses of 

2 5 backf lush i ng g as / f r 6m * W * single s 6U remand having a 

' generator outlet "^dr ^iscSir^lng gas ttiere'f rom; and a 

rotary back'f lushing gas pulse distributing means within 
: the clean g as - secHoh r- extending radially across and 
spaced from the 'coiicehtric rings "of ports in the porting 

30 ' plate, having a distributdr in lie t ih J fluid;- communication 
with the generator outlet and a plurality of radially 
spaced orifices," one" 'respective orifice for -each 
respective ring of ports ,~ e^dh respebtive orifice 
subscribing a circular path over the ports of the 

35 respective ring of po'rts "arid* being aligned with the 
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P9^s-,of , the respective ring so as ; to provide successive 
gas^commjunication therewith; .the apparatus^ being 
characterised in thqtt the generating means includes a 
gas, accumulation chamber., dijr $9 tly mpunted on the housing 
5 body .and having a.,.chamber,;inlpt ; in.cpmmunication with 
pumping, means for ct>„arging ;4 the. c^ainber^ to... a 
predetermined . unloading t pressure,, and, a, gas release 
.valve .mounted ^irectly^oq, tbe v crhaml?§r i,n direct 
communicftiQO with tl>e ; ,gen^ra^pr outlet . _ . 
1Q , ... .. . The arrangemen1:,v ap99rding %Q tihe present invention, 

whexein the gas .,aQCumu^tion : qhamber,. ; is r directly mounted 
on,,the housing body v andL ^whereirv the. gas release valve is 
mounted directly , o f n , the, r gas ^pulse .generating means , has 
two substantial advantages; oyer the foregoing prior 
15 .art- Jjff£r£^ the pressure loss 

,.in cprnmunicatirTig gas .from the accumulation chamber to 

the gas distributing means. This means that there is a- 

.reduction in the .absorbed jower of ,^he pump supplying 
the gas to the accuipulat^on , chamber. Secondly there is 
20, a ^eduction in the ,qap;^,l ; «n^ of .the 

apparatus by eliminating .the' connecting pipe between the 
accumulation. chamber and ^th^e r valv^ and pref erably by 

:Ut i 1 i sing - a common -wa 1 twetn ti?f • accumu 1 a t-i o n~ ch amb e r 

, and the, housing body . ^ r ,, n ;V r 
25 .^.Hereinafter given .b£ ? ,wa.£ of example only is a 

pr c ef erred.. embodAmenl; .Qf the present invention described 
with reference to the accompanying drawings in which:- 
BRIEF, DESCRIPTION, OF THE DRAWINGS 
Fig., ,1 is a vertical_sectional . view through an 
30 ,upper : P4rt of .apparatus ^according to the present 
invention; , T .- „ % , . ..^ .. ... ^ 

Fig... 2 is a, vertical, sectional ^view thorough the gas 
pulse generating^ means of .the apparatus of Fig. 1 on an 

enlarged scale;, 

35 Fig. 3 is. a side elevational view of the gas pulse 
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v ' " generating means of " the apparatus seen iiufeh$ r d 0 irection 
c " A of' Frg; ; 2 on an enlarged scale? - ".= /■ - 

Fig 1 ; 4 is a- transverse sectional , view L^long IV-IV 
- " " ' : ' of F ig . l 2r : : and 1 <~ ~« " ^ : y s -. 

^ r 5** :v : " ; : Fig. 5^ is 'a vertical' sectional view-along V-V of 

J " Fig*/ IV ' ' ' : - - c ^ , 
c ' - - - * - " - - BEST ^MODE -Og r:Gft RRYING QUIT THE INVENTION ' 
: y ^ . : t :-. The^ ; apparatiii¥> 10/ r as^ is best seen in ; Fig . 1 
'"'comprises':- v>7 ^ <** *r:?^zlk- n.i L; •? ./* j - , - . . u 

10" : (a)- - a housing ~ 11 ! **fcich: Includes: a dusty?; gas^ section 12 
~ - " fraiving" an-- inl-et^Cnot shown) and a clean gas section 

u l^ ^th £^ r. ~ • 

(fc>V "Efertfing plate :, 14 mobnt^-d^ in tije- housing 11 and 

separating the d^sty- gas "s&Qfcibn 12;;from the clean 
15 gas 1 section *avtag a ^liirality ' of concentric 

r ~ rings of^ pdr^s *lSi tirculiarly- spaced pn the i porting 
: plate 14 : r each port 15 has a: closed ; ended n filter 

imediurii "sleeve ~L 6: -depending therefrom. Each of the 
r>w, • isieeVes^' 16 is^'s^ippot-tjed, against cpllapse by a 'wire 
20 ~ L :;v : $ cage 17 f-^ -'^ a.i .. . . : 

(tf)- means 18 mounted^ ^on: the hous ing 11 for generating 
■ ; ■ pulses ] bf backf lu r s~h ing^- "gas-? and _ j . o 

— -(d)- — a ridt^ry^ack ^ ibii t ing-means — 

19 extending' r^di-aily' across and spaced abpve the 
25 " concentric ring^ d& %icrr*ts ^15 irn the porting plate 

; " ' • •• 14 within ! the ci^ai* gas section 13 .of, the .housing 
11.. 

- 1 e " !?; The housing ^11^ porting opiate 14 f : and filter medium 

sleeves -15 may -be of -entirely conventional construction 
30 ' and will riot be ^further ^described herein. : -n. 

' ' J ; "'Th^ " rotary 1 ' Ba r ck flu Shi±xi'g *gks> puls.e distributing ; 
mearis ' 19 iricludes * a ve^tidally extending inlet tube 21 
Vhich is iri ~f luicPcommu^ with an outlet tube 22 

of the' gas pulse generating -means 1&. *Ati its lower end 
3 5 tube 21 is connected to a pair of radially "extending gas 
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--'•man*£eld$ 23-i.and 24. Each manifold , 23. and 24 extends 
across and above the porting plate- 14; and carries a 
plurality of downwardly directed nozzles 25. The 
nozzles 25 of manifold 23 are positioned so that they 
respectively rotate .over; one-; of t;he ; eyen_, numbered rings 
5 of ports 15 while the nozzles 25 of the manifold 2 4 are 
po s i t„io ned„so that they c6sp;ectryely rptat e over the odd 
numbered-: rings o-fs po.rtse-15.0/ caeacJLy :;! Jthe^ distributing 
means can be produced in alternative manners . as, a matter 
- df ; design- preference ,r;nJFoxcJB*aiiipjL^;;.i!^e-. f noz2le; of each 
lC'"'™ " manifolds 23 and 24 can be: ;ar;r,aivged : - . as^ a . •.-Plurality of 
equally radially.; spaced. pa^^jrea.ch nozzle 25 of a 
~ respectLveapair . a:l : igminig .ugQ^ *o±sitij^ x Mith its. 

s respective ximg::&£ po-rts : .'vX.5;> : - Ir : j : -i~vi : 
. . The- tube <21-an.d majnifqldsj 2-3- . and 1 .24, axe supported 

15 by- an Oappex^be^ 11 and 

-i by a support: 27 and a lower bear intg .28 . As is best seen 
in" Fig / 5 the 1 o we r bear i £ ng- J2 8 i^„ mo u n ted o n the porting 
• plate 14- and. is. an arigularv contact spherical plain 
bearing. The bearing 28 is located twi thin a -bearing ,. 
2 0 • housing- 29- on a mounting rpia^eaAfc which is bolted by 

bolts 32 to. the poet Ingl tifcfcaetse.! nM* >c T he. bearing 28 can be 
~ .'of 'ar#~^rnatT^suHaBie^^ • The .support 

v- '27 is journal-led^ :atj lit SLJkftwe*,- end, 33, to fit within 
bearing .27: and has we-lded t;Q;. : -it :s a> downwardly opening, 
t2:5; bell shaped dust cover w&fcQte surrounds the bearing 
housing 29. 

• The bear ing;^2j6 -a;t --the. upper .end - ; ©f . the tube 21, as 

. . i s best seen in Fig .. 2, .comprises a bearing housing 34 

connected -afrits -lower iend^t-q r the <upper _end of : _the tube 
30 ,- -21V The bearing. Khoustng/;j3:4 ^.surxqAinds ,a ; bronze bush 35 

-which; in turn .'S.ur rounds -,-th.e lower r end of tube,,, 22 . An 

••oil seal 36 is pQ;siti,0:nedr,-at the: upper end,.of.,the 
bearing. .housing, -34 to ; prqvide enseal between the housing 

34 and tube. .-2 2. - , j _o. ... . : 

35 A seal 36 is provided around the tube 21 where it 
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; penetrates the housing 11/ The seal 36 'cSmgirises a 
.split seal housing 37, a tube seal packing '38 and a 
split seal cover 39. ; ~ • 

The lower end of the bearing housing 34 carries a 
5, radially, outwardly extending flange ' 41 to which is 
bolted a chain pirate* wlieel 42'. The gas pulse 
dis.tr ibutirig| means 1*9 is caused to rotate by a chain 
drive to the chain plate wheel 42. The chain drive 
comprises motor 43 and double re^uctibn gearbox 44 
10 bolted to the housing" 40 of' the gas pulse generating 

„ means 18 which drive' a sprocket 45 connected' to gearbox 
output shaft 46 through V free-wheeling clutch 47. The 
sprocket 45 and chain plate wheel 42 are" Connected by 
chain 48. 

15 The gas pulse generating means ! i8^ includes a 

housing 40 which is mounted directly on top 1 o*f housing 
11 has a common wall 49 therewith. The housing 
constitutes a gas accumulation tank or reservoir which 
receives gas from a pump (not shown) through pipe 51, 

20 . valve 52 and inlet "nipple 53 . The housing 40 includes a 
.substantially cylindrical 'side wall 54 and a' top plate 

: 5 5. A gas release va lve __a ssembly_ . 5 6 is bo 1 ted onto the 

top plate 55 which projects through an aperture therein 
in concentric alignment with gas pulise outlet tube 22. 

25 , The valve 56 includes a normally closed two way 

unloading valve 57 which cooperates with a valve seat 60 
. f ormed on the upper end of "outlet tube 22. J The valve 57 
comprises a main valve diaphragm 58 made of a neoprene 
impregnated woven nylon fabric sheet wtfich has two small 

30 diametrically spaced orifices in it (not shown).. A 
circular seal plate 59 and a backing plate 61 are 
connected to the diaphragm 58 concentrically therewith. 
The seal plate 59 serves to "make seaTirig engagement with 
the valve seat ~ 6 0 oh tube 2'2. 

35 A coned cover 62^ having a flat top section 63 



30 



WO<88/00496 

• ' 7 " • 

incorporates an O.D, flange 64 which is bolted to the 
. top^glate 55. A bumper 65 is bonded to the underside of 
' the'^lat' section 6 3 of cover 62 in' coftcfehtric^ relation 
therewith. A main" diaphragm spring upper retainer cup 
5 66 : mounts a. main valve , exhaust ; port '67 in concentr ic and 
inverted relationship" atop^ the ^ cover section 63. Amain 
valve 'compression spring '. 70. seats' in ' the" upper retainer 
cup 66 and bears "against - t tKe 'backing^ plat'e^I to urge 
. the .seal, plate. 59.. against/ the. valvV seat 
10 , "" . " .7,. A reverse logic, ifo rma closed two-way secondary 
valve 68 is mount ed" on" the top side of cover 62. The 
valve, 6,8 comprises a cylindrical body 69 which 
encompasses the* spring retaine"r cup » - 6 6' arid' main valve 
exhaust port 67 and has a plur a^li ty 4 b f " exhaust ports 
15 (not' shown)' in" the wail' thereof. " A secondary valve 

, coyer. 71, .mounts on top of the body 69 and includes an 
exhaust,, boss 72' having a 'shouldered recess 73 therein 
which' is concentri^ and 
extends up from the'tpp . side' of co^r /71 to a threaded 
20 " boss 74 and forms an u^per jguide_ for a secondary valve 
' • spring 75. A seco^arV^v^lve^sWat "77 surrounds the 

exhaust port 67 o r f "the J^a in "valve. ' ( ' "A "secondary valve 
diaphragm 7.6 is retained : "bet WeVn Valve _body & and cover 
d . s urge ^ '^{^^taivt^seat ;""T7~b"y; secondary va lve 

25 spring 75. . .. r ... ... 1f , r ._,. . .... _ . . „. 

A solenoid operated or '"pneumatically-bperated 

trigger valve (not s"hown( ' 't s ^mounted in the threaded 

bore 74 in cover "71, The 'trigger valve* dumps the 

secondary valve "to generate ^'a pulse of gas by unloading 

the main valve thereby allowing "the gas "pulse to flow 

through outlet tube 22 into the gas pulse distributing 

means 19 . I . 

It will be recognised by persons skilled in the art 
that numerous var iat ions 'and, modifications may be made 
35 to the invention as described', above" without' depart ing 
from the spirit or ~ scor>e..of the "invention as broadly 
descr ibed . 
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- - d ; CfcAIMS:., - . . . 

. -A -gas filter apparatus having a housing body 
including a, dusty gas section with a main i^nlet thereto 
j- and a clean gas section , with a main outlet therefrom; a 
^ . cporting -plate mqunted in . , -.the. housing body separating the 
: r ... 2 • dusty -gas .section rom the , clean gas^ section and having 
a plurality q^^i^aclially r spaced, concentric rings of 
-ports r! in ^he ^^r^ing r plate r ^each port An a ring having a 
bf ilter media ^sl^eve (depending T ther r ef rpm ; a generating 
means mounted on „tfck£ r body o regenerating pulses of 
, : backf lushing ^ ^gas £ f>rqjn ui a single^ source and having a 
-generator outlet, for ^discharging gas therefrom; and a 
: , rotary : ba<^ means within 

the clean . gas, section , extending radialljy across and 
: spaced pf ; rqm the .concentric r.ings of ports, in the porting 
plate, having a distributor inlet in fluid communication 
i „ : with the generator qutlet and a plurality, of radially 
. j i > , spaced orifices > TO one respective orifice for each 
: % • , respective c;ing^ o^.pqrt.Sy 'each, respective orifice 
subscribing a circular path over the ports of the 
respective ring of ports and being aligned with the 
ports of the respective ring so as to provide successive 

ga s c omm unication t here with ? the a p paratu s bein g 

characterised in that the generating means includes a 
gas accumulation chamber directly mounted on the housing 
body and having a chamber inlet in communication with 
pumping means for charging the chamber to a 
predetermined unloading pressure, and a gas release 
valve mounted directly on the chamber in direct 
communication with the generator outlet, 

2. A gas filter apparatus as defined in claim 1, 
wherein each filter media sleeve includes an internally 
placed substantially rigid cage so as to maintain the 
sleeve in a predetermined shape. 

3, A gas filter apparatus as defined in claim 1, 



wherein a portion of the housing body onto .which the gas 
accumui'ation chamber is directly bunted defines one end 
wail 1 ok 'the gas accumulation chambW . ~ ' • r, . 
•4'/" :: £'<£ai £ilte£ apparatus as defined in claim 1, 
Vhelfe in 6 'the' '<Tfs tr iblitor irtlet^fs formed .in a hollow 
shaf t' b'efh and 
defining *V rotary support tHet&fof\ \ : ' 5 * 

■5'. A gW Vilter "appWstusi H as ; : def ifned • -in -claim 4 , 
wherein the ais^r ib\rto^^et^ -di5re6€ly -f iiif dly 
coupled" to ^'tife "genera ^'6i' "oat let.'' 

■g . n a gas' : f'i itte r app'a r a\u v s° : *s ^fff im 5 ' 

where in the" geneVatoi^d^le't-is' -cylindrical and 
concentr icaliy pWtiamy -everla^s - the 'hollow shaft, the 
generator" ostler having thV ? release r val*e directly 
attached theVetd'a't a* ^nd~ thereof opposite to the end 
overiapping^^th'e holiotf "shift. ■ 
7. °A gW filter apparatus' a:s~ defined I?n claim 1, 
"wherein 'a secondary r valve 7 fs °operable -so as*td open the 
release vsiive, the rele^se^valVe 'being 'normally closed. 
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